PAT-NO: 



JP411200035A 



DOCUMENT- IDENTIFIER : 



JP 11200035 A 



TITLE: 

COMPOSITE DEVICE 



SPUTTERING-CHEMICAL VAPOR DEPOSITION 



PUBN-DATE : 



July 27. 1999 



INVENTOR- INFORMATION : 
NAME 

KOBAYASHI, MASAHIKO 
TAKAHASHI , NOBUYUKI 



COUNTRY 

N/A 

N/A 



AS S IGNEE - INFORMAT ION : 
NAME 

ANELVA CORP 



COUNTRY 
N/A 



APPL-NO: 



JP10021392 



APPL-DATE: 



January 19, 1998 



INT-CL (IPC) : C23C014/34, C23C014/58 , C23C016/44 
ABSTRACT : 

PROBLEM TO BE SOLVED: To provide a sputtering- chemical 
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process is 

effectively prevented, free from the remarkable increase of 
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and furthermore free from the generation of the problem of 
reduction in the 
productivity or the like. 

SOLUTION: A sputtering chamber 2 executing sputtering 
and a CVD chamber 3 

executing chemical vapor deposition are airtightly 
connected via a carrying 

chamber 1 provided with a carrying mechanism 11, and the 



space between the 

carrying chamber 1 and the CVD chamber 3 is provided with a 
buffer chamber 4. 

The buffer chamber 4 has a purge gas introducing system, a 
heating means and a 

cooling means for a substrate 9 on the inside. An 
auxiliary carrying mechanism 

executing the carrying of a sijOjstrate 9 between the buffer 
chamber 4 and the 

CVD chamber 3 is provided, and a gate valve 10 provided on 
the space between 

the buffer chamber 4 and the CVD chamber 3 is opened only 
in the case that the 

pressure in the buffer chamber 4 is higher than that in the 
CVD chamber 3. On 

the surface of a titanium thin film produced in the 
sputtering chamber 2 by 

sputtering, a titanium nitride thin film is produced in the 
CVD chamber 3 by 

CVD, and the structure of a diffusion preventing layer is 
obtd. 
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(54) 



«af-*-:^A-li:CVD-f-fV/<-3i:flDia«i 

^ W<-4 f: C V Df-i'y^<- 3 fc tf^ffl-r^O^'Jffil 
^■C/l-P^ 1 0I±, A.y7r^-rW^-4rt<0fiE:ft3&«CVD 




tec VDf-+y/>-3T-CVDtCj: OlS'fk^^'VaR*' 



(2) 



^iani-200035 



w<-rto£IW«C VDf-r >'^<-rt«)BE* J: 9^i« 

}^mm^vx:\^hz.timLt^i>mmi. 2. 

(0001] 

arc*4x/w ^'isitft;^^ (c h c m i c a 1 

Vapor Deposit ion, CVD)SaE{:i& 
(00021 « 



iooo3i xitf^sm'^K^m^i^mi. lsi 

[0 004] t*»L=fc6«6. S»a«<^>a§ttiJ:«fc. L 

i-t. 

(00051 FET(«!M6«h9>5^:^^)«<^)t»S 

Lx, Tmmmtsiamt<^mMsmmA:i-m 
mjkmisnndmimm^iix}>^t>. z<nimm± 

^y/fxtzx -ixy^^^^ vcm>\i^'h9 ymsskm. 

10 00 61 Z<f>X d 'flrlSgSffl&jUiti, abffl<0*-;V^ 

n^, #iiH!aiflBS«cij«tiJiH>u— !i^-A^rtja 
(00071 ^-t^^rf, Ls I 



(3) ^ffFll-200035 

3 4 

(0008] C:<OJl ^fcjSrX'^^' h<tri>l?-H^ X^^- WtW44B«) 4T<W'<'r X«R#sMHfitC 

l«»iJB*»jfc<-iik*«§fflit:«roT§-Cv>s. aoft [00121 — x><>f xoSliaaffifl*:*!J5LT$ 

*ifr»RWi=jKas*«fi»r (nyp«-^tifor*i«> t UT»ais*v*. t t<i4> ^^'vjt 9*sx/t„^ 

[00 10] iJt, flSBaex/^-y^tt. SIRk^'-^ 30 [OOIS] 

y hfc<»«Bti&ias<ox/tv^o3fis*»^»5«ku 1 [jKWfSHfcLiafc^sauiii ii-c. ±<ims^A 

laxity ^"Cli. fiEt?»ff$4i:4fci'>i^<'5'^'lll:^ i5«0*5«l4JS6CVDi;iWai. ft^O^fcir^XV 

<^>aU£S:fti »)S<-CST, hfcfittk C VDtfftftti. ffiWrt/fXli. T i C I 

jMWirt^4fci<:>i=5'-y>yh*»/>aaiis*t*x/tT^' 4o < . hi . ni . nhs i^^va^/rxT^^. ioia 

[ 0 0 11 ] ifc. fiEKHx-'t y 5r-ci±. msmmi L-cffi*c» isrx^^ Mb<ojii-n4=«L'C 

^m--^ii^txLtofsmmh,m*>.miR<r>*i^ s>t, 

a<7)*-4^rtilitC«tUTli. aEB&Wjeri^fKiHfrr [00141 ZiOX o timLX Kit, I h 

xit. nmx*)<r)amtziiitwm<nfm'mm-ii> ¥>u y^K:tnfi>mLmitm<mmmx'{i. ^t-^yn 
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[00 15] xft^^b^cffmst:^^^mm± 

[0016] L*»Wnbi»^>, •W>-*T, JUKy^'f-*' 
rD*x*j^S«^*iIKIt*«S<«r^. «t«f. cv 

[0017] ^itoJ: d=^ffiSi@t»0|qS&iVt(i^&(c: 
14. Xvt-y5'-f-^y/«-tCVDf-rWC-fc«)Blldft 

^tij:^fmr>iiiiai,^wmh^wmch*). mm 
[0 0181 a-r. H6fc^x/ty^'<K9^eei£^ 

ail. X/tyJ'^^'>'y*-2kCVDf-\r>'A— 3 4:0 

ratimf-*'yA-i«^s«rv>&. wi^, iww: 

1 rttCl«Ka««l 1 1 im^^tlX^^h . 

2. 3. 7<^*ai)-fcaiipB^y-bAA'7'*JaJt 

2. 3. 7rtcO;!rxJH»iSf^^>/<-l*e6L^:i>fc 
<&<0«&Sf-i-W<-2. 3. 7WllKaitT-#5:>'»^ci'>. 



4) nun 1-200035 

6 

3. 7izmkttm^i»hht:»>. iMm 

t. 

[0019] H7(C*:rWn4. --Offymk^^ 
y/<- 1 A . 1 B »S(tCvi& . s$^. x/t-y y 

-»^2»J5»-<0JiKJ^-V'yA-lAi:, CVDf-^y 
A- 3fflO«Ztf«(eS^ir>'V'C- 1 B k ^SJtX V»S . 
i«H7lcii<m«i. 0lxlfCVD-^vw^-3rtw 
» ;yxi4aH»::»--p«>«a6f--¥>w<-iA. lei^ 

fc. -o^asH-Yi'^^-iA. iBAt^i^mii 

tfc. CVD^^yK-3Pfcl:OflS?SlS<0fflaBd;3^ 
100211 

V ^f-r W"?~k C VDf-^:^A-k*«S«!f Wl^Stt 

y/<-tc VDf-vw^-kwBIXiaaiffiH' Y w?~k 

mfhitX^*). Xt^y9f^yi^-tCWD^^yf< 
-klUBSf-r 'J-ftl^/'S'y 7 r -f-* >'/^-*iM^T 

fern. ±i®s««iwfl!«t=sv»T. uKxrcv^'f- 

aO. 0r^3£»O%i)8(4, JJi3ftii>aiXi42<o|ffi£ 

m±, mmimi. 2xii3<oflij«fcijv^T, fiie'^ 

50 f-Y;'/<-k<?)rSIC^»t^>flTi'»6f:kfct:. rtSti/^ 



(5) 

7 

•y 7 T ^•*> k C V D -f-ir k <^{dBt fetl 

[0022] 10 

Sf-^ryA— 2, 3, 4. 5. 6ai^:Zo<0a— Fn-y 

^-^-vi'^^-l. 2. 3, 4. 5. 6. 7. 8tt. 

fc, iSW-r>'/<-lW«-6*^>'^<-2. 3. 
4. 5. 6. 7. 8<r>sss«ff(:(±y-w^7iodt 

[0023] mk^^y^^- 1 i^tctt. ffi^ysHii 1 if 

-ry''^-2. 3. 4. 5. SfcSlorWacJPI^TdJ: 

1 o-«To r rmemmM^im^iu*. cht. 

[00 24] $T. ^SamfSfi^JXJ^-^^ik^^WS&St^ 

SXhh. t-f. a2«:fi^L-CX/<.y^^^>'/<-2 

[00 2 51 H2tc*:ti:9fc:. AM./^^^^y/\--2 
Ji, rt»*»a-*-S«^2 2k, X/t^^f-^i^A- 

-/ h 2 3 1 . ^'-^-'•y ^ 2 3 Km^<^«^«r4/. 
iX>'Ci-^m»2 3 1 fc, ^-y-y h 2 3<0WttC:ia» 50 



mSS^l 1-200035 
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iytUiWBtBm24k. x/t^^f-vyA-2rtt:Bfje 
m^-y ^ JB/rA«:aiAi-$XfX»A#a2 5 1 . 

h 2 3fc«iaiUyt/tir5''f-Y w<-2i«w)aije« 

[0026]«^22U:. i^^^:^yrmff>$^ 
vr2 2 1 tttrafCJWt»^^-r>'^<-2rtS: 1 0-« 

(i. Ai;rr;i':rU7-rx9(^^3CEm8222^ 
^'-y'yh23tt.«IMf232i&^LTX't 

2 3 1 ftcOSSSXUmKSEE^^-y h 2 3 

[0027] »&1&fll24li. >t«iC«:i!S$tU^&1^ 
«l*C«e24 1 k. «W«B24 1 «:KOBatfyy*'« 
<0»3Zam24 2k. <N>»&241kl^BIK24 2 
fc*^»C3-^243fc*»fe«fiS*l"CV»«. 4>fi«m 

24 1 (nm&kf^m3a2 a 2<ol3lifk(iSv>(c|i^£ 

2 4 Alfi^^Yv V 2 3»l^«-CieS^ft^« J: 3 «Sfc-> 
rv>4. ;^/W^'?Sia3i*«5'-y"yh2 3«^^i-LT 
x/^»^f-*'>/<-2rtlcae*-£«!Hi. T-f-«o 
aCWR24 4O?ftfiftfiT«»ka0W-&. ^KOfcfe. 

[0028] ifXlt7M25tt. 4^eH^Srt4. T 

n^zfyUfXtiX/^'r 9mxk L-CSf J: 3 fc^ro 
•CV^i. /r>«fA#a25IJ. TA^zfy^x^fB^t:^. 
^^^2 50kX'<-y^f-rV/<-2i:i&»<i»25 1 
k, Sflf2 5 l±taH*><«'7'2 5 2^iiia9N2 
5 3^3&>/?,«l£$*tTV»i. 

[0029] mSL^A^y-2 6tt. Jiiifk:££9 £83 

Lxtgm-iX5mi^iLX\^. aaR**'y-26K: 

ff€i&3mcJ:r>r£E9S:]»;g{aa(C@^&0« 

[00301 xf^yf^-r yA~2rt 
•CI4, >f:r>'fl:x»t-ri'fc:J:otJSIS«:ffdJ:dfc:«:^ 
•CV^i. m*>. XJU^^-eyf<-2ii^ ^-y^h2 

3ti^t>it(m^tiix/^',ifn=Ft^:^yitti^:*>it 

*a2 7 SriTte . ^ *>ft#R2 711, S«»x;^;l. 
=^-tc J: oT^/<-y ^'S^ ^y^tS-fri J: 0 t:«ro 

«ffi2 7 It. 4 *yflSffi27 1 tc^«[x^n.<r- 

[003 11 >f:l-yfl:Stt27ll±. :?-y-yh23*» 
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]si9it[se827 2&LTtt. suamm 

13. 56HHz!l$AlkimK^<>«>«fttlS$il.«. 

:r:^ttatt2 7 1 fcioTx/t^ ^'f-iry/^-2rtfc 

I0032j-3!r, aS«*4'^^-24fc:l4, SffSl^ 

a28*tKJt«»#tTv»i. «ii««¥a28t±> x/t^ 

«ti£$;h.TV>i. «$!€S^g282:t-C(4. 4$ltfe» 
aSTI4. £fi[:lVWr-26tC?iaiIC€£E$rQ«lLt:S^ 

3. 5eMHxmi}3oovms.oi»<nifi&m-c^i>, 
coo 33] ta. mm^s^28ikmL^tt' 
r^26t<niiaatt, Bd«282«ft(t^rv>&. 

St>tZ^ Sfii9at^SK*A'^^~26j&fV>-mfc»flrC 

LTa9K9fc:iiH«mffi«^a»ftrt-ik. =^+-'<i^^':^x 
frjgofcSfcr^xvp- •iKos^tjE>f*i'*«fPJflL. 
wT-ts^H ^y<»9mxnm^ o-ciiC(9 icft<og 

aw&n&i* t< (12 o^n- hnmn^i'ymmth *> . 
ft«ae'<^Tx«a36«ttJt^9tr7x-rp* t 

lltf(9(;ritii«*r»T»«lcsa3bn^«'&«l|L]E>% 
C«r>«4W)I^SIJ^9tC«LT«eTai 

'Ciia[S*iTaaR9ic^fcA»rs jt a K:«r->Tv> 

[00 341 arte. i<0X»tv^'f-^y/^-2l*!C4J»t 

■r. mioiijmmi ucj:ot!bs^^w<- i* 
<5,y- h Ayi.:/ 1 0 ^aL-cx/<-/ ^'f-^ y/^- 2 t 

*rt'^^-2 6t:ass/i6. fflfchn.r-26i*i<oh- 
^261 3&«i^«6i!if^ LTiJ 0 . ISKjUA-^- 2 6 tcfi® 
$#lft««9l4, t-:y2 6 1<r)J*t:J:oT0f«fflJSi 

100 3 5] -fLT. ^'-h/^:/iot:im:.>ta. /f 



(6) 1«rFll-200035 
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:f>'xrx*fx/'Cy^^-^>'A-2rtfc«;A$*i*. ;!rx 

«A#a2 5<r«amES2 5 3i:J:-:>TTA':/yj«rx 
<^)Kfi«rii^& i>t:S!tm2 2ff>ms3SSSW 
221lcJ:o-CSfiSef%l&3ffit, X/W^'f-<r>'A- 
2rt<Offift£:0f«<r>ff^t=ffo. 
[0036] iOtOB-C. X/X» ^^®B2 3 I !&»ff $ 
r;l'::/>';Srxfc:x/ty^lfcSt^fc$«T^-y<y 
h23*xyt^5'S**. miz^*y{k^27^ 

10 l3ttS82 72JUnil!%^a27<^>SSilW2 7 

r^xrp' +ta»r*Kfcftift$#ut-f5ry4tx/t 

•r^^eW, Slfi6«*R28*qg«LfcSIH=J:->T 
iiia[$*iT^9l=JtO«[«ev^SrA«^*. 

torn. m)i9<Dmtmsi^ivi;am^'-fi<^m 

[0 0371 iOJ:d^afiR$r««P^-:»fceL«» 
S«¥S2 8, >f*:'fl;*a27, X/ty^«»231 
20 A0r;grx»A#a2 5<Qftl^etL«hlS(jl:$«.tl^ 
jK2 2t:J: oTX/ty ^'^-*'>'/<-2i*ii&SV»f«EE» 
*T«SW-«. -ei^Jtt. y-h^:/l0«^IB»t^R 
9^X/ty^'f«^yM-2*»«R0ai-r. C*U£J:-» 

x/ty^'f-i.>'A-2rt»-aE«»te&«iiT'*-&. 

[0038] iJCt:, Hlt:*t<;VD^i'A-3<a«! 
I«ft:-3V^-Cit»ri. H3I4. Hlfc^CVD^-v^- 

HTftS. H3fc5TrcVD^*y/^-3Ja:. rtaiSr» 
«^itt^3 2 . t\m:3mnc VDfflXf:^.*«A 
30 ^&;irx«A#a33fc. Bf«fitafc2S«9*fi!ar6 

[00391 aiW4J:at=. CVD^*>'K-3rtt: 

ii)itto^vMaj^<o;trx;iif^A$ni^«>. msks 
214. iiS(aKso?sv>jSttiei^^>T3 2 1 iws 

r321fcLT. SPSwSKlOOO'JrfhA'/Sefi*^ 

^'-^^^^r^r^ttmu cvD^^':^A-3rtSr 1 

O-'To r r-1 0 'To r reBE^fflSHEfttTllBR 
•CS*J:^fcfi6«Sft«. »«iR32J4. -'^UTr 
40 A';ry7^X^(rtfmi«)SEi^3 2 2*«Ti. 
[00401 ifytMX^mS 314. C VDffl;!r;^i: L 
BSfiftf-^'y. *«. ffi6X«4T>'t-r»t^5^9 

;!f;^»A*W4, >N';W:^3 3 1^5«fi^B»3 3 2*«it 
Jt^»itT>r^^. *S-^>'^>J4E3iaftf-^'^c03g7ERiB 

7X-7m*S 3 6 1: J: S«raiSatm<0ttmi3S&«:S« 
fc^&fi&fcfti. SI^4ryt-r;!fXJ4. 

50 
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[0041] £e>K;l'^-34tt. JJ[iC£K9»teS 

[ 0 0 4 2 ] afi*A'r-3 4fctt. 
B««34 l*®lt^ftTV»*. j|«Pr-«R»«34 

Hl> fflE*yi^-34t^jl4itt;i^-3fea34 0(= 
H«**lfcr~A34 2«r±T»$^ISlR5t5*'r-3 
4tl»S*«J:dK:»o'Cfc^. jSi, ilut^-^ms 
11134 Itt. XTi^>;>r<9Jc3:&iE»ett&ffiV^6i> 10 
XII, iK-rt'4^$/k1^-JiPe-:J'<r>«»^j7««*» 

/^3«SK^siff«:aatTfr>&. *Lr, 

i<OlS«. */l^-j£ft34 0<0J:TI&*llF 

10043] iX:, 2ES9»meBl»M4-&b-^ 

35*^*rt^-34l*Ilca*t^nTtii. b-:?3 

[0044} ttl^ 4i9tGMm(C«it«CVD'f-YyA 

Xvm*a36«:ei.TtiO. r^X-^P" Of^Mt: 
J: OlWRfcff 5 J: ^«l«S*iTV»* . r^X^ISemk 
36J4, CVDf-v>'A-3l*!t:att^nitS®«liffi 
361t,?S)attSS3 61{=J^I3»SAi&fi^Si$ 30 
jgiSECS[36 22:3fif»4>fl»£$fL-rV)«. ;yx«A^S3 
3CJ: o-cc VD-?-*y^<-3rtcatA5*ut C VDffl 
;«rx(4. ^JI9»r^3 6 1 tzX^XS&^iv^^m»M 

[004 5] i€@»[fni361l4. ;erx|ii:$iULffl 

)^$ny:^o-^«. iS^tt«S36 i^jiu-ccvDffl 

*a««« 3 6 1 <r>|«J»^K:-Bigi<>-C *»4»C V D ffl;{r 

was*. m{ti-^yHfgb!fitmt{>xoiz^'^x\^ 
^J. cvDf-vy'<-3rt<off:»j«, cvDfflits 

it 3 7 ic J: o T t - 5^ i ^ fc^r> T k . 
[0 04 7] $T. 4cSlffi^ffi<^a<^»:S:^8bS[ % 



1-200035 

1 2 

tt. Hiat^Btcmi-iafc, «HW"*'5^/<-li:C 
VDf-«r>'y«-i:^fc/<-»7T^rW«-4*«MES 

mxi>*). y-hAn^yiot^UTiKif-fr^^y^- 

lJW^CVD-^^r>'^N*-3tCii«f«£8$*lTV*&. f< 
y7r^*>'A-4t:U. «ffl««IS%4 l^lt^^ 
•CiJO, Ay^rf^yA-rtilO-'TorrSflf* 

[0048] /^•y7rf-v>/<-4rtKI±. 3^9**- 
tm:mti-t,SSX7^if4 2imf^X\M. » 

9x5^5/4 2iinerxttBtt««?»fiBfT*o, Jasfc 

£«ii&<»a$ii&. »9xi^-5^4 2rt(ztt, Ag!^ 
4 3AX^n>fi^44«€Ut'^tLTVt4S. lia&^4 3 

14, 90X7-5^4 2 i«i(cK(t«:2»iaa»4 2 OCiS 
oT)Mlfrflmt$««&<9-Cjb&. ]»mi44l4, ^ 
MSSffiB4 20C:^e«A-r&9A«44 1 k, 

aai»4 2 o;&f>^}^^«pa]^£«aifr4 4 2 k , sm. 

'SmtmSb Sro^r-Cl^-^ A k-^4 4 3«*»^« 
l£Slt«. 1h-4f*V-^443TI4, }MKfrlIf)6<0ffi 
SKIHtUTSSAlP4 4 1 icaffi^i. 
[004 9] CVDf-^W^3IC«AS*l6«fc»» 
Xi^^4 2l=iaSn/«9 l&M!!^4 3(:lr> 
TBt^fflSfcJl^fc^Sfc. CVDf-^>'/<-3fct5JtS 

(=M&tT^< k , A»7 rf-*>'^<-4rt«tttU«: 

cvD^*v/<-3rt<^«Bjerx*gaR9fe:f«Lri 

[00 501 *3t, CVD^>'y<~336i»«.«aSSilit 
IGK9i^lHim4 4 (;:J: -yxmi^gmstimti k , 
£C9^)j5«fck«>lc?fetftfr;li. SI©S!01f-^y^< 
-6-CJ^*sff*>ii4i&&T«., A^7Tf-r>'A-4 
TH«l«rtfdikT?ftai««!l«M«Lht, «a^ft«>* 

(0 05 1 ] iJt, »ex-f-y4 2W4, ©exr- 

9XT-y4 2<iOTSW4Xr-i^4 2 lASttt^. 
flTT:&Cgl^*JO, ^filfil4 511, -<OXx-i/ 

itt4 2 1 i±TW)^-^xmx7—i;4 2 im^^ 

SJ:9K:5:oTV^^. Xr-i/'S:tt4 2 H4, -'nV 
7r^+w«-4(^K«»^ht^affc:^Lt:v^*. 
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[00 521 4«S. A»7r-f-r>'/<-4fcC±. 1«1S(C 

«. A^7rfflaSff|-4 7'Ct~^$*i«J:dlc=arr>T 
v»&. — ^<0'»<'5'7Tl8^Sif47OHJe7*~^ 
li. CVDiaSSElt^aBer-^fckt^fti. 7<-y7rf- 

^y/<-4 fcc vDf-^-yA-s t<^uaoy- 

-iTW»*. tfffii^ 1 0 Itt, f«Kf«-^'&Jt»tT, 
rf-iryA-4|*W>JE»<«: VDf-^y/t-3rt 

t00 5 3]%«:. H3i&i0atT, CVDf^W<~ 
3rt<oieff(r«M^C:ov»Tai5H-*. i-r. £K9{lft 
J: -5 tdfi^-f 1 V^-y 7 Tf^ W-C- 
4tff*LtCVD^-*>yA-3rtfe«ASIt^&. CV 

"fibm^^tixa*}^ ai«90^*n'^^~34i;:«a 

^Bu^/l'^^-34rt«t-^'3 535f*^i««W^t 
Tt$9.IIKii:A'r-34C^bx$ni&fflR9tt. 

^'35<^^j:oTBBiaw*'caa[feii»s#t, ^ 
coo 541 iLx, y-h^^fun o^mttM. ^ 

^A¥«33*«IWU JWe<OCVD«Xrx*«CVD 
^^>A~3rtt^A$*t4. ;efA||;A#li330*ffi 
3 2(cJ:oXCVOJ8;4rxo8»Kl^S«tt 

i^nsrr^ ^ & iz«^3 2offis«(Ci^ 

100 5 5] CKOttffi-C. r ^Xv»j«#g3 6 *i6f^ 
jSmSSB 6 2«>^jiiMttSS3 6 1 

[00561 -ttoft. r7XT}g«*g3 6ai^;irx^ 
-e^LT. y-FKipnoAsiajt^ 

l£IE9l4CVD^^^/'C-3*»f,]R0{iJ?fi4. C^l 
CVD^ry''N'-3rtTc?>-Ti<0f!)ff*<»TtS. 
10057] /^'y^r+A-W^-ntCVD^-v 
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H5{&ttfflLt:i»H-«. H4tt. Bl&tfH3ft:wrr 
/<'y 7 r -f-v W<~4aif C VDf-r i'A- 3<^^« 

arfti. ft. B4-C(i. /<'r7r^W<-4Al^C 

-»HS*««lft$*lTfc^&. a4»iVH5fc*^J:^ 
(c, lilMBSItBffiU, ±9i::£fi9£tt^lffitr£9 

10 r»Jy^^4 8 2«»»^mSiiTV»«. 

100581 «6Wc48ill. H4t:*rJ:dfc, 
ttmnhW^A 832:. ±fi£S<9Plli»»^l^!iC^ 
«JtdlCt-C»ltX^flM£S484j:]G(»63ar&. 9»flc 
4 8 1 li, ±«a4 8 3<0«WMcHPe#r* . coia 
□14. iaK9oeSJt iMrA7^2;42J: 
9tt:^dv>. B5(;:^J:dt:. 9i»ff:481l4 

affi£»484«Me»c4v$«»G <crF, mmsn 

5) 48 5*#»«rLTV^i, #«e*MaiH485 

(00591 -:«r. ia^»ru>'^^48 2J4. i\}m. 

«^«WrC*4. «^vTy>'^^482l4. H5«:w^ 
^^fiBBC) 486«:^rLTV%i. ^lO^-yTU y^^flia 

C4 86iis:v^fc^«:4Bffi-c--^t^.ixt:t>«). r 
®aasKt:s5fr>t:k>i. a^-yr"j>'^^482i4. ii 
u vmsmaA 8 64iW4 8 ? ^si^-rewm 

»H485lC|Sl:^Vv^3<l:dS!S$iiTV^&. 1^48 
30 7U. iSB«(9iSCV^t»'a^Sii.Xts9. «i6waa 
C4852:;&<y7'yy^flnm4862:li. inS487 
i^Uret^^LTW^^. ft, liS487<r^iMfw4 

8ifi*^^is»iy^ai (Kir7T^yA-4<orta 

M) TiO. ai®W»'y7-U>^^4 82«^m4:*;^ 

[00601 -ttT. «[^7'7'y>^^482C«. ^ 

SWr vT-y :^^^4 8 2 *«t>ifc»oa»)«CBlK$*« J: 9 
fcSfr»TV»i. S»«-y7y>'^482«(Ser£fc. 
40 Zfi«K«<D*v7'yy^'WB486<»|iJCi-*. 

* -y r y y^mSA 8 636i«HlKf-i«JBH. » 
IM4EBIESe4 8 5;&>^^&h. ^^M%«18S<r>^ 

* •j.ry yf<ams4 8 6 i=i&^LTi^i»i&*iia5 

4 8 5*4. ;>'yryy/«a54 86<0|ll«tttft:iS 

m^&L. zffytm. 9mi4 8i»mtzmm»t 

50 14, '<-y7rf-*>'^«-4i:kt,(CCVDf-^'W<-3 



\ 15 

[00 62] <)tfc:, H3ai^4tffifflL-C. /^•y7r 
*ir, WSf-^^^/^-lrtolBSJIffll llcJ:-> 

[ 0 O 6 3 J ^9 ifcA-y 7 r f-^ 4*»*,C VD 

-f-p w<-3fca&*<aft«ai. i9ex7'-y4 2 ^tm^ 

-5^4 2<0±jBj6(t»a*48 l«±|Rffl54 8 3 J: OTC 

4 2«C]§iH2Ei-CTl^« 2: . £S9a»iMc4 8 1 

[0064] -eLT. fiG*t/tJ:dt:. /^-y^rf-^y 
^^-4*5JEa3&«CVD^>'A-3 J: 9 fclSft^it 
Bt^tt. /'«'jr7T^W<-4fcCVD^>'><-3 

7-U>^'4 82S^ElKS^SlWc48 1 iCVDf-* 

^^'^-srttcgpssit*. 5^66*48 Hi. mL9m 

KiMmM^- 3 4«HN^kHBttX!42rcfl(jk^ 

<&. »h;l'^^~34«. CVD^^V/^-Srtco 

34«tJ:^U ^^iMM81C0E!in»Jij§tT9iMt:4 
8 l<o±!BK483J:Oi>?Kvi]»goAd<ofi»diTtt 
-r^. ^c^Hlrt^R. i^9tiSm481«>^liitT 
iaEsniI^-3 4^±C:S£ i t t:3ar4 , 
[0065J 7711^^4 8 2«Q!^ 

t=0ftu 8i6*4 8i4«aBa-^i. ^lioe. ^Jh/p 

^^-3 4<^*n'^<-^34 1 18^4 8 1 tifi=f» 

L^v^ J: -> . mbm 8 1 <^±«a(4 a su. Bia^b^^ 

IWBKlKf* i 3 KUTWOX* 4 8 5*®ltA»*iTV^ 

i. »aft48l36«fiBa-rilB. «J»)3CS4 8 5rtSr* 
A'r-*tt34 DWltUOBt'SrS. S;iSft4 8 ill. 

7T^i'V^<~4rt<oa*wHaatfeRft. *<^. /<v 

VDf-^>'A~3rtT«IB!i9aBf«Jf*>*».i . 
[00 66] CVDf-A'>'A-~33&»4.CO^9<O0>R 

1 0 $rB3l1T»aft4 8 1 ^ C V Df- y W^- 3 1*1 1:^ 
9S:»iM*481±{ca*i. »iW*J4 8 1i& 
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»3H^+w<-irt<T)iffiiaHii i*wffA-f-s^ 

42^^£fi9i&])l9Jitf&. £8c9UL ttSH-^^''^ 
[0067l<JttC. aifcKO, tt<i5*81f'*>'A-<0 
-p»±» jaKiifcaHK9tJV<'y^Xy^;^^^LT^»l- 

10 3scm$^&^9<o^ctt. i^mm'^m 
■e, liaRfcjar^. iaK9<^)^*:vxy^xyf->'^^ 

[00681 X<yf->'^^^W<~5ri. TA'Zfy^ 
20 t-CSK9(cA«$«&«ll«ffi^«#»kl^i.T 

[0069] m^i9m^y^-<oo%<nw)— 

lfiRi9fc3aR9€:^F«Sia!rt-«Tyt-hf-^y 
i[9 »2 0 0-3 0 0 tJeKft-CIMRT^ « J: dflUtS 

iiTv^i. jBSiesti. ioo~2oo»ejarrft4, 

SR*A^-t:M9«:»m«^5*-cagiMt«r 
|filJi$*fc 0 , 39K*A'r-i:S«9 koH^HaatcJ* 

40 [00701 £U:T*^lligKaW«S«aWtl;^:>v^T<0 

K^y^'f•ry>'^-8t:«A5^l.. a-Hn-y^'^irV 
K-8l«I<r>;(r-tr-y h8 l»RIIS$#lt:v^&. IKiltiMIl 

50 iS»iNI:iBK>iS£i8S«q^9n^. <»c. il^lSffil lli 
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^MtifiiHi. mB^-A^tt^mrAaasimtt » 100771 -etT. Jt^deMtm. f^tyr^^y 

'<-4tCVD-f-^>^-»<-3i:«S5t^<DllKI*ff^ 

[00 7 21 -t<oa. ttSMMtti i«:i<^9£CV «8«ffia8«*«a»t^»fLt:v^4. cow5*>. i^^yr-f- 

Df^W<-3fca4. CYDf-rW^-S-CIl, ffiOfi ♦y^<-4 kCVD-f-^W<--t««ataHR9«ia»SII& 

<Dr9X-7C vDicj:r>TiaK9<D^fc:Sfl:^^ >'» t<rmny- hf^f 1 oiifflt ^>*i6. 4fc. f<f y 

[00731 iKsmi ni^<r)aaR9*cv >'<-3i:<r)iskoy-w^noi4fl!t*.*is. 04 

W<-8»=aj*. «^Wlf-rW<— 7<0d*^ 20 «W^W<»'3^10i:. /^y7r■f•*yA-4^:Jielf• 
oli^^^8?|^JBt■C^&»f-1r>^^^-k . j&aif-^y ^ 1 t9X^ny—\'f^fl 0 kff<iai|K:SB< i 

~yfc:«ttt9tBr«I^B»»r5C:i:T^9itJfrai^ [00781 J:S£<0;^^. CVDf-vyA-3rt(«SB 

« i 5«ll£3it« , i<r>i 3 ft:Lr}atf Li^. 1^9 ;«rJUi%S<f-r 1 *liftLTX/ty ^'f^r 

tt, «fitr<oa-Ho-r^'^y/<-8fc||^$fL, Xr-fe 2*«6iW4<0Sr:*:#<««!ltt:v>i. JSj, 

[0074] Ctf)J;3fcUT. -*«':«S9fcow^T. ■y7rf-v>'V<— 4kCVD^>/^3fc<0S<'^R 

-'<"jr^'^-t>^/\'-2, cvD^5^-><-3<o«fc:«2iL o#H8$tiavm»i«^*«tbt:t43. 

'5C36i'^»JiMlt iSSLTfT**. f^yWSktSXL^^ 30 [0079] C VD-^^- 3<Cjt'v"C^<"5' 7 

y b- hf-v 6 t2ii*l-CiiiSto»$*tiR{c yA-4 fc C VDf^ yA-3 fc*!>ia©>^ hf^r 1 

*ras#iTiio, *^9*«*f-*> 5. 6. 2. <?aiaaD&«s^t:»»is#irk>i. 

3(caC>Vt:UftA$iLTttlglHI$tL&. ftr>T, [0080] jiS, CVDf-*'>'^<-3«/<'y 7rf-^2^ 

[00751 ±^Lfim&xmm:t>hz^:^mm.<r) i^ivm>fssiifxmm^iLys«imrthh, y-^ ^ 

»J:o«:i&^. J&aortSa^il'SrSjtftfc:. «uaf-r> 40 [0081 1 

A-2 3T-O5l!iaio!ir«r#U<«'S:9«[Hfc^0«V^. ■ >t/«-y^ffl;yx : TtU^y 

[00761 L75)»U^:*''>. ^^gStJgJBT'll, tftai^^ • /rx<OSEfi ; 1 0 0 c c/^ 

>'/<-li:CVDf-A->/^-3fc<r)®fc:/N'-jr7T^Yy eOmTor r 

^<-4tmift>tLX\>^i>. Cic^tcif)^ CVD+^VA- ^'^«^ai:>)mJEt ; -500V 

3i^(0^/fXi!fix/^-yf^ry^i-2tz$mtit:tb 50 -^<^iS:300X: 



19 

-f^yft^cOS^itSS: 13. 56MHZ800 
w 

'WmmtniS^ge&li: 13. 56MHZ2 00 
W 

[0 082] CVD-f-*yA-3fc«tt*CVD 

• CVDmiCrx : TiC IttNtfcHitSi H4(0&^ 

• Xr.X«)8EStt: : T i C 1 4 : Nt : H t : S i H4 = 5 : 
20 : 500 : 1 
•^XfASa: 526CC/4I' 
•BE^J: 0. 12Torr 
•iaK08UK:485'C 

• r9X-7j»R¥««SJa«M : 6 OMHz 5 0 0 W 

ISa^Xtt. 100:*-y*^xhn-Afe»ejS<o 
70%g£rClS&. 

100831 eLhtoiHBni. x/ty^flsaeua^ 

[0 084] ifc. /<-y7rf-*'>-»^4«±. ttif-r 
V^^- 1 1 C VDf-\' y 3 t^m^tff»iifiii^. 

^-v W<~6 1 fcoHfcfe-'^-s'^ Tf• 

*w<-4*iSltTfcJ:^\ IffiEGaBtVt^^iUi 

(0O85] mmi<mam9aasmbtx 

^: ^ V 7 ^ y^c^Siatilfv -& fc . a 1 tip-r ^ A- y-' < 
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[0086] 

[||i»^«ftll]£UJti!St]';^0. ^^e^msiiXli 
2iai®»fflK:J:iUf» xyt-/^-J-^>v<-kcvDf- 

^^-y/i-Xllx/ty y^/^-t «BI<^)ffilR<r«Kl 

Jl8»LTlWfX^ff-3fc»). l£E^»Slt^»)-r4iW^ 
[BB^MW^ftflfffl] 

mi ] llltm::ff^x>t^^^b^^)m«SgBc9lK 
[32] Hlt:*^x/<v4'^TW<-2<o«»«iftSr 
[H3 J Hifcw^c vDf-vw<-3atfA^7Tf• 
[H4 1 Hl»t^3fc*:f-v<-y 7 T^-\'W<-4&tf 
CVDf-fy/<-3<^^«WSH-C&&. 

h. 

[fip^<^«] 

1 Mffilf-^-y/^- 

10 Y~Yf<^}Vlf 

1 1 iffi£{S«l 

22 ftSU^ 

2 3 9-¥y V 

23 1 XA'-/^'^ 
2 4 O'gffiM 

50 2 5 xrx«A#a 
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2 6 manA^y- 
27 -f^yfli^a 
28 

3 CVDf-r 

32 msk 

33 xrxijA#a 

34 

3 5 t-:^ 

36 r^x^«a¥S 

41 

4 2 »e;^-f~i'* 
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43 StiS^ 

44 }^m& 

4 5 ^iSffi 

46 ft-i^if^mjJk 

4 7 /^'y^rfflSSEie 

481 9fiMf: 

482 ms^fT^jy^ 

6 rUb-b^irWt- 

10 7 «lc«!yif-'*'>'/^^ 

8 O— HD-y^f-^W«— 
9 



tail [H6] 




[B4] 
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[B7] 




[HaSBl^l 1^2^5B 

[«jBtt^B«] mmi 

[H^l] A>'t^i'SrfTdxyt'y^'^^>'/\'--fc. 

set sx/t.;, ^'flim&ft^^. 
i«jmia3Ba=&i 000 5 



[00051 FET {%mm:h'9yi?X9)mffm& 
(«jEJ«liJia«3 0 0 08 

[0 008] jKOi^u^rx'^^' h{tt^.*-/^c:» 
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iWEScmmMii'mm 
imEmms^i ooii 

(00 1 1 ] fiE^BX^t^^TU. SKojajs 

EBsiex^t^^ii. igaBg{Xtt(a) «<o. 25/im 

[ff]E»&«S«] 0 021 
(0021] 

A, *aW«WE«lfBtt«»Hlli. X/tir^r^ffoX/^ 
t^mi. ftiSai8t«ifcMKI^^^W<-^^LTX^^ 



OIHSi. J:^8$7SlXU20«il£lzi{V>T, 

1. 2Xtt34^)1ltl£tCi{VtT. «ilKv7rf-rW<- 

tart4.*fCV»&kkt,fc:. rtaMc/<-y;yxS:»At- 
i-'t->';yxip:AjR«^^rtT*5»), /^-y^r^vA- 
kC VOf-*- vA-fc^^WcRltMut**- WOkr 
14. i'<rf7Tf-^r>'/<— rt<OjEftiifCVD^^r>'A— rt 
<0£EA J: 9£^'«^<^>^«fil«^&(><^^& k V^a« 

mnma. ±Si8:£«i. 2. 3^4«>l8lC(;u; 

iwmmmB^} 0022 

(IGEIi&lISS 
(00221 

-Ik, 1 co^3HCatt*.*i«:^<^ 

«^-*'>'/^— 2. 3, 4. 5. 6. 7iHfZ.O<0O— H 

2. 3. 4. 5. 6. 7. 8 

1 t:«^$«^T>''<-2 . 3 . 
4. 5. 6. 7. 8<Offigffl0rt:l4y-h/^ri 036« 

(*«}|jE7l 

immms^i} 0023 

(002 31 «BII^A'W<-lrtt:l4, Hmmi lif 

SJt^nTv^i. Ma»«i i»4, -^rtf)p-Ko-y^ 
^^'y/<-8*»-5>^9«:-enroKoajt- **s»i^ 

i'y/<-2. 3. 4. 5. 6, 7fcaS->r«<5c8&a?:4T 
^4 3t^:->-Cv»i. ^LX, BtSbnm^i^TLt: 
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- 6 1 0- a T o r reK<^>^fffiijjW«»$iti. 

[«iEfl«S(a«] 0026 

[00 26]«IS(jR22U. ^^'9Hyt4!>rm<fy$ss^ 

>-r2 2 1 fcfi!fflLrX/ty^f-i.>'K-2rtifr 1 0 

- 8 To r rSffii-cmSS^iacflWtSilS. 

2(t. Ag7::^4'3rU7<fXl^0!4tSQK£Cllii»2 22 
^^t, ^'-y'yh23l4, lfi»»2 3 2*^Lr;!t 

2 314. z^miammi-^ynTSii, x/ty^vg 

a9[2 3 lU. ft^J§«EEt^-y-y h 2 Sfeffiftrt-^J: 

ntnEimmm^} 0032 

[«IEI^] 

[00321 li|&l!A^y-2 6fctt. «iH»e# 
S28*5att^.ifCV^i. Sl?a^#g28l4, ^tvc^ 
5'^ir>'/<-2rtta£K9KSa?S:flflt*i^L. ±E 
-< :t>'flSX/tv :J'aT*aaS9t:*B:ft:A«3l*rS d 

iiX\>.h, £4S[ffliSI3iMIS281fcUTtt. 1 
3. 5 6MHz!li:l!l3OOWeS(9(,09«%|flT^£. 

IWmSLTtm^l 0 04 7 

[00 4 71 ^ipmiiami^]^<r>iz^ttmL^ 

\i, miBLXm3i,z^t^lz. HBM^A'W^-l fcC 
V D y/N'- fc cost A' -/ 7 r ^ A- y / N'- 4 *<^ilt $ 

^-Qh 0 . h 1 0 LT JBSf-A- 



lat^cvD^irw^-awMfwaaasnxv^i. k 

IWEidSLmS^} 0 048 

[00481 A^7rf-\r>'A-4rt(cli. fi8c9«t- 

^t:iSfe+&»exr-5;42*«sjt^nrv»4. 9 
»x7^s/4 2i4ra©xi4Rtt«»attrc* 0 . jjut: 
SR9*«aEs<t*. »BXT-5?42rtfctt, 

a4 3&l^?dj9I#»4 4]eftit(ti^tLTV^«. ft|»^4 

414. i90^7^2^4 2l^lcSl}^}»QSB»42O{C 
ar>T)6«i&fS!8S*i<»W»5. »«M44I4. 
2djHESS&»4 2 0(=2^^»Xt- ««A«4 4 1 2: . 
«8SiR4 2 0^i^}Mli&«»»'&«Rli@4 4 2t.m 

1—^^44 3-04. i^astjusm 
isguz$mLxmx'S4 4 1 

C¥CRfiE12] 

iwEmmmf^i mm 
iWEm} 

[00 521 ifc. /<-y7rf-Wv«-4t:l4, rtSft 
t*lTfc>6. -»<-i?;jrx»A«46l4. vt-J/'Xrxfc L 

t:S3K^^?^att;«rx y 7 r v^^-4 ntsSiA 

fiidKl^ro-CV^i. /'C-/7Tf-r>'A— 4rt<^ffiA 
14. ^<'/7rra^S^4 7-ct-^S*iiJ:ot:J5r->T 
V^i. i<r>A^7T|fl^»47^^x-^' 
14. CVDmS[^3 7<»>M«T-^'i:k<>fc. A''y7 
r f-^>'/<— 4 1 C VDf-^W<— 3 kOHoy— M< 

A<:fio<r>mm»^mm9mioiiz&t;,ii{,x^ 
tzKt->x^^i. smati 0 114. mgx^^i^j&ttL 

T. /<-/7Tf-ir:^A-4rt<^flE**»CVD^^yK— 

3rt<offi;jj: DSv^fcifR*). /"Owyiasaflii 0 2 

[#«1ijEl3l 
[ttlEj^miSS^l 0 0 5 6 
[fflEl^^] 

A#a3 3<^iW$ri?±L. CVD^^>-/\'-3rtS:H 



\ 

gSC9ttCVDf>irW<-3«>^K>)ffi$n&. 

cvD^■^ryK~3l*rw>--a«^MfeW»T■^-*. 
iWEmmsiii 0057 

[1fiEl<i$] 

[00571 tit. Ar7rf-irW<-4tCVDf-*- 

B5i&fifflLTiti|S^i. B4tt, Bl&t^3tzjK^ 
Ay 7 Tf-f >'/<-42K^C VD-f •*> W<-3«iWII!l 
B5I1. ffiJlUII^{ai«oflr)£^3lBg^^jEiiiCK 

vD^*>A-3tt, m*nm^xo±ans^n. 
iM(4 8 1 & . sm4 8 1 i*^^isBm^^hm 

[#&«jE15] 

imitms^} 0 0 58 

[00 581S«lflc481li. a4fc*f idfc:. *T 
'S:£9»<0ji«ica(4 8 3j:. ±fi3a:4 830iiti^^T^ 
tcet^& J: d(c:tt:ii(t^lllMB»4 84 
9iWt:4 8 1 ±«[»4 8 3<04>AtCl!an)^«^&. 

4 2J:9»:^$V^. HSfc^^Jtdfc. 8^4 
8 Ui§m»4 8 4<ajS»(c^$:Sr«ii (JgfF. 9fM(c 
tmS) 485^^»«LTUS. «9ii#IH»&48 

a5«:^J:5(c. £$q:enfti(;i^(:ie<^«ai{c^ 
lWEMmS4ii 0 068 

[0 0 681 X-yf->^^f-^>/<—5«. TA'dfy^ 
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immm^i oo69 

[1iiEI!r£] SSE 

[0069] t/^, «W«SI^-*'W'C-Od^»*0- 
«R»fc3SK9imHll«i"*-iryt-h^^y 
A-6fcL"C««S*l*. r'Jh-hf-v^^A-614. 
t3»t:t«slvt^- 2 6 tmk^i^fB^PinmAiMr 

«i9 «r 2 0 0-^3 0 0 t^i-dmSfe-C* S J: dfiWtS 

nrv^^. nmsitt. ioo-20oi^ftr£«. 

iaR*ii'r-fc2i«9*»^f^s^a^tti 

miLXtLm^h^t^h, tit. ^i^BrffiSe* 
[mfiE18] 

[ifiE»ft8a«} «a8s 
iWEsmm^\ 0070 

[flGEfitElSSe 
[«|jEl«)$l 

[00701 m±-C:*^ltl3&JB<0igS<0ffllRk:oV^T<0 

5^;r-hn-^r(cj: ^Xffi^<nmL91fi-r-^ff>u- 

A-8i^/r4i:<yh81icK«$itTV>«. iBSaSffill 
111. *'<Dn-Hni»^f-^yy<-8*»f»— ac<0 

«. xv-f>'^^f^>'y<~-5"et4. 

c:<^)iaE9$:7-i;b-h-f-^yA-6fc:a&. ^9 

vsmwijm^i 0 07 1 

[1fiEl*fgl 

[0071] t<^. ffiSRflll ll±^i03l«9*xn 

•5'^'f-^y^<-2t:2l&. xn^^'f^^yA-artT 

yaxxxn-, 9L. "h^ yaBS$-S«[90«flBfc:«lSI 
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BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 
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